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Introduction
A fall is deﬁned as a sudden, unintentional change in 
position, causing the individual to land at a lower level 
(Tinetti et al 1997). Falls among older adults (60 years 
of age or older) present a challenging issue, and one that 
requires urgent intervention (WHO 2011a, WHO 2011b). 
Falls in this age group account for about one-third of 
hospitalised injury and about one-ﬁfth of fatal injuries 
(Department of Human Services 2007). In addition, the 
marked increase in mortality amongst people 85 years 
and older is said to be directly affected by falls (Australian 
Bureau of Statistics 2006). Moreover, the number of fall-
related injuries is expected to rise over the coming years 
in relation to the ageing population (Hendrie et al 2003). 
This increase in morbidity amongst the older population 
undoubtedly has ﬁnancial ramiﬁcations. In 2003–04, the 
estimated total cost of hospital care for fall-related injuries 
in Australia was $566 million (Bradley and Pointer 2008). 
However, this ﬁgure does not take into account the indirect 
and intangible costs associated with falls. Pain, suffering, 
and loss of independence and productivity are all associated 
with fall-related injuries. It is estimated that in Australia, 
these ‘lifetime’ costs exceed $1 billion per year (Bradley 
and Pointer 2008).
To counteract these economic and social issues, governments 
have focused on falls prevention. A recent Cochrane review 
identiﬁed that a population-based approach decreases 
the number of falls in community-dwelling older adults 
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(Department of Human Services 2007, McClure et al 2005). 
The effectiveness of group exercise in preventing falls has 
been widely documented. Cochrane reviews have found 
that group exercise interventions involving resistance and 
balance training or modalities such as Tai Chi are effective, 
and offer a cost-effective, population-based approach for 
falls prevention (Gillespie et al 2012, Howe et al 2007). 
However, adherence to these interventions is drastically 
reduced as time from ﬁrst exposure passes (Department 
of Human Services 2007). In a trial analysing views held 
by healthcare providers, patient compliance was the most 
reported barrier to delivering a successful falls prevention 
What is already known on this topic: Falls among 
older adults are an important public health issue. 
Group exercise programs involving resistance 
and balance training or modalities such as Tai Chi 
decrease the number of falls in community-dwelling 
older adults. However, adherence to these population-
based programs for falls prevention reduces markedly 
over time.
What this study adds: Average adherence to group-
based exercise programs intended (at least in part) 
for falls prevention in older adults was about 75%. 
Lower adherence was associated with group exercise 
interventions that had a duration of 20 weeks or 
more, involved 2 or fewer sessions per week, or had a 
ﬂexibility component.
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intervention (Fortinsky et al 2004). Governments have 
pledged to investigate evidence-based strategies and 
countermeasures, including exercise interventions to 
facilitate falls prevention (Department of Human Services 
2007). However, to guide government policy, sound evidence 
is required to indicate best practice in falls prevention.
There has been little empirical investigation of the effects of 
adherence on the efﬁcacy of falls prevention interventions. 
Previous literature has focussed primarily on patient-
level factors that affect adherence to interventions for the 
prevention of falls. The patient’s perspective of barriers 
and facilitators to exercise adherence has previously been 
reported. For example, transport to and from the venue, 
cost, loss of interest, and injury all inﬂuence adherence to a 
schedule of exercise classes (Bunn et al 2008, de Groot and 
Fagerstrom 2011, Forkan et al 2006, Lee et al 2010). However, 
the inﬂuence of intervention-level factors extrinsic to the 
patient, such as exercise mode, duration, and frequency, 
remain widely unanalysed. Merom and colleagues (2012) 
conducted an observational study examining participation 
in different forms of exercise for the prevention of falls. 
However, it only identiﬁed whether participants were 
participating in exercise, and did not provide a numerical 
measure of adherence which would be more sensitive to 
change. Exploration of the association between program-
related factors and adherence is paramount, as it is these 
factors that can be modiﬁed by program providers to 
enhance adherence to interventions.
A recent systematic review sought to identify the likely 
overall participation rate in community-based interventions 
for the prevention of falls, including group exercise 
interventions (Nyman and Victor 2012). However, this 
research did not specify whether the adherence rates they 
used were inclusive of drop-out participants, and the pooled 
adherence rates calculated were not weighted for study size. 
Further, no analyses were undertaken to examine the factors 
that are associated with adherence, nor the association 
between adherence and the efﬁcacy of the intervention. As 
this review aspires to guide future practice in developing 
population-wide, community-based interventions for the 
prevention of falls, trials conducted in high-care living 
facilities or hospitals were not examined in this review.
Therefore the research questions for this study were, in 
community-dwelling older adults:
1. What are the program-related factors that are 
associated with adherence to group exercise 
interventions for the prevention of falls?
2. What are the adherence rates to group exercise 
interventions for the prevention of falls?
3. Are there any relationships present between adherence 
and the falls prevention efﬁcacy of the intervention?
#PY. Inclusion criteria.
Design
t Randomised trials
t English language
Participants
t Older adults, ie, at least 80% of participants were at 
least 60 years old
t Community dwelling, ie, not in hospital or high-care 
living facility
t Not affected globally by underlying neurological 
pathology
Intervention
t Group exercise (group of four of more participants) 
exclusively, ie, not in combination with a home 
exercise program
t A falls prevention component was stated or implied 
in the introduction or methods sections of the paper
Outcome measures
t Adherence data was stated in the form of mean 
sessions attended by participants, including those 
who discontinued the intervention
t The paper provided a measure of falls prevention as 
an outcome measure for the intervention
5BCMF Deﬁnitions of program-related factors extracted from the included studies.
Factor Deﬁnition
Balance component The exercise program description stated a balance component.
Strength component The exercise program description stated a strength component.
Flexibility component The exercise program description stated a ﬂexibility component.
Endurance component The exercise program description stated an endurance component.
Functional activities component The exercise program description stated a functional activities component.
Education component The exercise intervention included an education class as well as group exercise.
Supervisor The supervisor of the program, eg, physiotherapist, peer
Intervention setting The setting of the program, eg, community gym, pool
Group-based set up The exercise program had a group-based set up, eg, Tai Chi, aerobics, rather than a 
circuit-based set up, eg, resistance training.
Group size ) 20 participants Exercise training occurred in groups of less than 20 participants.
Session duration ) 60 min The exercise session duration was less than 60 minutes.
Session frequency ) 2 per wk The frequency of exercise sessions was less than or equal to 2 per week.
Intervention duration * 20 wk The duration of the intervention was greater than or equal to 20 weeks.
Health service recruitment Participants were recruited via a referral, or random sample, from a health service.
Music The exercise sessions were conducted to music.
Payment The participants were paid.
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Method
Identiﬁcation and selection of studies
Papers that examined the effect of group exercise 
interventions for the prevention of falls were sought. The 
search terms were developed using a modiﬁed PICO 
model, ie, patient, intervention, comparator and outcome. 
Search terms for the comparator were omitted as there 
was no requirement for a speciﬁc comparison group when 
answering the ﬁrst two study questions. The ‘falls’ terms 
stated served as a ‘context’ rather than an ‘outcome’ 
group of terms, as falls prevention could be described as a 
component of the study or an outcome. Key words included 
‘older adult$’, ‘elderly’, ‘aging’, ‘aged’, ‘group exercise’, 
‘aerobics’, ‘pilates’, ‘dance’, ‘tango’, ‘tai chi’, ‘strength 
training’, ‘circuit training’, ‘lawn bowls’, ‘aqua$ exercise’, 
‘yoga’, ‘fall$ prevention’, ‘fall$ risk’, ‘balance’ and ‘fall’. 
Adherence search terms were not included as papers 
examining the effect of group exercise interventions were 
sought. (See Appendix 1 on the eAddenda for full search 
strategy.)
Using the search terms above, the full holdings of Medline, 
Embase, CINAHL and PEDro were searched on November 
23 2011. The limits ‘Randomised Controlled Trials’ and 
‘English language’ were applied. In Embase, the search 
excluded papers from Medline. When using PEDro, the 
original search strategy was not appropriate, so modiﬁed 
search terms were developed. Two independent researchers 
screened the titles, abstracts and, where necessary, full texts 
of the papers to determine their eligibility for inclusion. The 
inclusion criteria are summarised in Box 1. The researchers 
were not blinded to any aspects of the papers.
Assessment of characteristics of studies
A quality assessment tool was developed with reference to 
the QUADAS tool (see Appendix 2 on the eAddenda), which 
aims to assess the diagnostic accuracy of studies included 
in a systematic review (Whiting 2006). Four items from 
the original tool relating to selection criteria, deﬁning the 
study population, study replication, and indeterminate data 
were included. These aspects provided a general overview 
of the quality of the study. The reviewers added three items 
related to reporting of adherence: the way adherence data 
were stated, and the timing and method of adherence data 
collection. The seven items were scored 1 point if met, and 
0 if not met or unclear. Quality assessment was performed 
by two researchers working independently.
Data extraction was performed by two researchers working 
independently. Intervention and study design factors were 
extracted from the selected papers. Each of these factors 
and how they were deﬁned are described in more detail in 
Table 1. The adherence data were extracted in the form of 
the mean percentage of sessions attended, including study 
drop outs, eg, ‘Attendance rates for each of the two exercise 
groups were similar at 69% for aquatic exercise and 67% 
for land-based exercise; when participants who dropped 
out were eliminated, mean attendance rates for both 
interventions were identical at 78%’ (Arnold et al 2008). 
In this case, 69% was utilised as the mean percentage of 
sessions attended for aquatic exercise and 67% for land-
based exercise. In order to gauge the effect of adherence on 
falls prevention efﬁcacy, where stated, the number of fallers 
in both the control and intervention groups were extracted. 
Where there was difﬁculty interpreting or extracting data, 
the author was contacted.
Data analysis
Association between program-related factors and 
adherence. The presence or absence of the program-related 
factors shown in Table 1 was tabulated in order to identify 
sources of heterogeneity. These data were then reconﬁgured 
to represent patient-level data in Microsoft Excel. A single 
row was assigned to each participant in the study, and each 
participant was assigned either a 1 or a 0 to reﬂect overall 
adherence, eg, for 100 participants with a mean adherence 
of 60%, 60 rows were assigned a 1 and 40 rows assigned a 
0. Each study also was coded as to the presence or absence 
of the factors shown in Table 1. A random-effects logistic 
regression was then performed, utilising Stata IC 11a. This 
enabled the attainment of an odds ratio and 95% CI relating 
to each factor. In this way, the relationship between the 
Titles and abstracts  
screened (n = 210)
1BQFSTFYDMVEFEBGUFSSFBEJOHUJUMFT
abstracts (n = 94)
Full-text articles excluded (n = 97)
t adherence data not stated as 
mean percentage sessions 
attended, including drop-outs  
(n = 61)
t included home exercise (n = 13)
t no falls prevention component  
(n = 5)
t 80% participants not * 60 yr  
(n = 7)
t participants globally affected by 
underling neurological pathology 
(n = 4)
t intervention not group exercise  
(n = 4)
t undertaken in hospital or high-
care living facility (n = 2)
t reproduction of adherence data 
stated elsewhere (n = 1)
Full text unable to be located (n = 1)
Full text articles assessed  
for eligibility (n = 115)
Papers included in  
systematic review (n = 18)
'JHVSF Flow of studies through the review.
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selected factors and the ﬁgure of adherence was determined. 
Out of the 26 datasets utilised, 14 provided a measure of 
adherence excluding drop outs. A sensitivity analysis was 
conducted using this additional measure of adherence in 
order to gauge the effect, if any, of their inclusion on the 
results obtained (Cochrane Collaboration 2002b).
Pooled proportion of adherence. In order to determine the 
pooled proportion of adherence across included studies, the 
variances of the raw proportions were calculated using a 
Freeman-Tukey-type arcsine square root transformation 
(Mills et al 2006).The I2 statistic was calculated as a 
measure of the proportion of overall variation in adherence 
that was linked to between-study heterogeneity. A large 
degree of heterogeneity was anticipated considering the 
varied intervention components, settings, and participant 
characteristics (Cochrane Collaboration 2002a). The 
DerSimonian-Laird random-effects method was then 
utilised to pool the proportions and the Freeman-Tukey 
transformed error estimates. This identiﬁed studies as a 
sample of all potential studies, and provided an additional 
between-study component to the estimate of variability 
(Mills et al 2006).
Falls prevention efﬁcacy. To examine the relationship 
between adherence and falls efﬁcacy, random effects 
maximum likelihood meta-regression was implemented, 
utilising Stataa. Studies that provided a numerical measure 
of fallers and non-fallers at follow-up in both the control 
and intervention group were included in this analysis. 
An odds ratio of fallers to non-fallers comparing the 
intervention group to the control group, and a 95% CI was 
calculated for each study. These data were then pooled 
via meta-regression. Four studies analysed also stated the 
mean adherence, excluding participants who discontinued 
the intervention. A sensitivity analysis was conducted on 
these studies, using the additional measure of adherence, in 
order to ascertain the effect, if any, on the efﬁcacy results 
obtained.
Results
Flow of studies through the review
The database searches yielded 208 papers, and 2 additional 
papers were obtained from other sources known to the 
researchers. The ﬂow of studies through the review is 
presented in Figure 1. In total, 115 full text papers were 
acquired; of these, we needed to contact the authors of 29 
papers regarding the exact nature of the adherence data 
stated. Authors were given 3 months to reply to our emails 
requesting clariﬁcation of unpublished data. If no reply 
was received within this time, the paper was excluded. 
Responses were received from 21 (72%) authors. Of the 115 
papers read in full, 18 studies met the inclusion criteria.
5BCMF Summary of included studies (n = 18).
Study Recruitment approach Intervention 
duration 
(wk)
Supervisor delivering 
intervention
Sessions 
(n per wk)
Arnold (2008) Advertisements 20 1IZTJPUIFSBQJTUBTTJTUBOU 3
Arnold (2010) Advertisements 11 1IZTJPUIFSBQJTUBRVBUJD
ﬁtness instructor
2
Ballard (2004) ‘Recruited from Tyler, Texas…and 
from the surrounding rural area’
15 Exercise physiology 
graduate students
3
Buchner (1997) Health service (random sample) 25 Not stated 3
Chang (2007) Emails, ﬂyers, presentations at 
seniors centres
10 Not stated 3
Cyarto (2008) Invitation to retirement villages 20 Trained instructors 2
Greenspan (2007) Facility recruitment 48 Instructors 2
Lord (2003) Invitation to retirement villages 52 Instructors with experience 
XPSLJOHXJUIPMEFSQFPQMF
yoga instructors
2
Misic (2009) Recruited from a parent study 40 Not stated 2
Rubenstein (2000) Mailed informational ﬂyers 12 Exercise physiology 
graduate students
3
Schlicht (2001) Lectures, public service 
announcements
8 Not stated 3
Shigematsu (2002) Leaﬂet and verbal instructions 12 Exercise specialist in 
HFSPOUPMPHZBFSPCJDEBODF
instructor
3
Shigematsu (2008) Recruitment letter (random) 12 &YFSDJTFJOTUSVDUPSQFFST 2
Sousa (2005) Not stated 14 Strength training monitors 3
Voukelatos (2007) Advertisements 16 Tai Chi instructor 1
Weerdesteyn (2006) Advertisements 5 Not stated 2
Wolf (2003) Facility recruitment 48 Tai Chi instructor 2
Wu (2010) Flyers, referrals, advertisements 15 Tai Chi instructor 3
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Characteristics of studies
Seven of these studies ran two or more interventions in 
parallel, and as such, provided adherence data relating 
to more than one intervention. Control group data were 
only included in the analysis if the study was a head-to-
head trial (running two interventions in parallel) and if 
adherence data were stated for the second group. Therefore, 
26 datasets were included. A summary of the included 
studies is provided in Tables 2 and 3. The quality of the 
included studies was moderate. Studies generally presented 
a high quality description of aspects of the study design, 
and details of the intervention. Items that routinely scored 
poorly related to the collection of adherence data. The 
timing, method and period of adherence data recall were 
rarely described in sufﬁcient detail. A summary of the 
results of the quality assessment is presented in Table 4.
Association between program-related factors 
and adherence
An odds ratio and 95% CI for the association of each of 
the factors on adherence was obtained via random effects 
logistic regression. These are presented in Table 5. There was 
an association between three factors and decreased levels of 
adherence: a ﬂexibility component within the intervention 
(OR = 0.48, 95% CI 0.28 to 0.85), 2 or fewer sessions per 
week (OR = 0.52, 95% CI 0.29 to 0.94), and duration of 
the intervention of 20 weeks or more (OR = 0.55, 95% CI 
0.31 to 0.97). A sensitivity analysis identiﬁed associations 
between adherence and each of the following components: 
balance, group-based set up, 2 or fewer sessions per week, 
and health service recruitment. This indicates that results 
were found to be sensitive to the way in which the key 
variable, adherence, was deﬁned (Cochrane Collaboration 
5BCMF. Odds ratios and 95% CIs of the association between program-related factors and adherence.
Factor Primary analysis Sensitivity analysis
Odds ratio (95% CI) p Odds ratio (95% CI) p
Balance component 0.87 (0.43 to 1.75) 0.69 0.15 (0.05 to 0.44) 0.001
Strength component 1.29 (0.70 to 2.40) 0.41 1.64 (0.72 to 3.76) 0.24
Flexibility component 0.48 (0.28 to 0.85) 0.01 0.54 (0.23 to 1.31) 0.17
Endurance component 0.80 (0.39 to 1.61) 0.53 2.43 (0.96 to 6.13) 0.06
Functional activities component 0.58 (0.31 to 1.10) 0.10 0.54 (0.20 to 1.45) 0.22
Education component 0.68 (0.13 to 3.41) 0.64 0.48 (0.11 to 2.17) 0.34
Music 0.82 (0.30 to 2.21) 0.69 0.51 (0.19 to 1.38) 0.19
Physiotherapist supervisor 0.75 (0.28 to 1.98) 0.56 0.54 (0.20 to 1.45) 0.22
Peer supervisor 1.96 (0.32 to 12.09) 0.47 0.85 (0.16 to 4.57) 0.85
Group-based set up 0.60 (0.32 to 1.13) 0.12 0.18 (0.08 to 0.43) < 0.001
Group size ) 20 participants 1.35 (0.74 to 2.47) 0.33 0.53 (0.23 to 1.20) 0.13
Session duration ) 60 min 0.61 (0.32 to 1.16) 0.13 0.84 (0.31 to 2.29) 0.73
Session frequency ) 2 per wk 0.52 (0.29 to 0.94) 0.03 0.40 (0.20 to 0.77) 0.01
Intervention duration * 20 wk 0.55 (0.31 to 0.97) 0.04 1.58 (0.70 to 3.55) 0.27
Health service recruitment 1.39 (0.58 to 3.32) 0.46 5.27 (1.47 to 18.91) 0.01
Payment for participants 3.49 (0.29 to 42.05) 0.33 1.52 (0.14 to 16.22) 0.73
5BCMF. Odds ratios and 95% CIs of the effect of the falls prevention program in the studies where these data could be 
obtained (n = 6).
Study Intervention group Control group Odds Ratio (95% CI)a
Fallers 
(n)
Participants 
(n)
Fallers 
(n)
Participants 
(n)
Ballard (2004)b 4 20 7 20 0.46 (0.11 to 1.94)
Buchner (1997)b 26 61 17 29 0.52 (0.21 to 1.29)
Rubenstein (2000)b 12 31 9 28 1.33 (0.46 to 3.90)
Voukelatos (2007)b 71 337 81 347 0.88 (0.61 to 1.26)
Weerdesteyn (2006) 31 77 9 28 1.42 (0.57 to 3.55)
Wolf (2003) 69 158 85 153 0.62 (0.40 to 0.97)
aOdds ratios and 95% CIs were calculated using the PEDro Conﬁdence Interval Calculator (PEDro 2011), bBecause these papers also 
included mean adherence excluding drop outs, they were utilised in sensitivity analysis.
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2002b). The presence or absence of other factors (such as 
music, group-based set up, and payment for participants) 
were also analysed but were not signiﬁcant.
Pooled proportion of adherence to the group 
FYFSDJTFJOUFSWFOUJPO
The I2 statistic was high (86.2%, 95% CI 81 to 89), indicating 
a high degree of heterogeneity between study adherence 
data (Higgins et al 2003). A large Cochran Q ﬁgure (180.91) 
and asymmetry in the funnel plot were observed, which are 
likely to indicate the presence of clinical or methodological 
heterogeneity (Cochrane Collaboration 2002a). The pooled 
proportion of adherence was 0.74 (95% CI 0.67 to 0.80). 
The calculation is further illustrated in the forest plot 
presented in Figure 2. We attempted to partition out the 
heterogeneity in observed results by conducting subgroup 
analyses. The subgroups were based upon factors that 
were shown to inﬂuence adherence in the meta-regression: 
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'JHVSF. Proportion (95% CI) of participants adhering to 
a group exercise intervention for the prevention of falls 
(n = 26 proportions from 18 studies). LE = land-based 
exercise, A = aquatic exercise, AE = aquatic exercise 
and education, ET = endurance training, ST = strength 
training, CHAT = ‘Come Have a Try’ program (group-
based resistance training), CHAT-W = CHAT plus walking 
program, GE = resistance and aerobic training, FR = 
ﬂexibility and relaxation training, SSE = squared-stepping 
exercises, SB = strength and balance training, EX = 
exercise group.
Figure 4. Forest plot of subgroup analysis of studies with 
an intervention duration of 20 weeks or more (n = 12 
proportions from 7 studies). LE = land-based exercise, A 
= aquatic exercise, AE = aquatic exercise and education, 
ET = endurance training, ST = strength training, CHAT 
=‘Come Have a Try’ program (group-based resistance 
training), CHAT-W = CHAT plus walking program, GE 
= resistance and aerobic training, FR = ﬂexibility and 
relaxation training.
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'JHVSF. Forest plot of subgroup analysis of studies 
with interventions that included a ﬂexibility component 
(n = 10 proportions from 6 studies). LE = land-based 
exercise, A = aquatic exercise, AE = aquatic exercise and 
education, CHAT = ‘Come Have a Try’ program (group-
based resistance training), CHAT-W = CHAT plus walking 
program, GE = resistance and aerobic training, FR = 
ﬂexibility and relaxation training.
ﬂexibility component included in the intervention, duration 
of 20 weeks or more, or 2 or fewer sessions per week. These 
subgroup analyses are presented in Figures 3, 4, and 5. 
However, the I2 statistics remained high: 82% (95% CI 65 to 
88) among the studies that included a ﬂexibility component, 
92% (95% CI 88 to 94) among the studies with a duration 
of 20 weeks or more, and 91% (95% CI 87 to 93) among the 
studies with 2 or fewer sessions per week. This indicates 
that factors not observed in this review were likely to be 
contributing to the high levels of heterogeneity between 
studies. As such, the point estimates of the adherence rates 
generated from this meta-analysis should be viewed with 
some caution.
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Figure 5. Forest plot of subgroup analysis of studies with 
an intervention involving 2 or fewer sessions per week 
(n = 14 proportions from 9 studies). LE = land-based 
exercise, A = aquatic exercise, AE = aquatic exercise and 
education, CHAT =‘Come Have a Try’ program (group-
based resistance training), CHAT-W = CHAT plus walking 
program, GE = resistance and aerobic training, FR = 
ﬂexibility and relaxation training, SSE = squared-stepping 
exercises, SB = strength and balance training, EX = 
exercise group,
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intervention
Six studies provided a numerical measure of fallers and 
non-fallers at follow-up in both the control and intervention 
group. An odds ratio (95% CI) of fallers to non-fallers 
comparing the intervention group to the control group 
was calculated for each study, presented in Table 6. When 
these data were pooled via meta-regression, the primary 
analysis yielded an odds ratio of 3.27, (95% CI 0.0011 to 
9476.93). Though the odds ratio indicates that greater 
levels of adherence are associated with a greater number 
of fallers in the intervention group, the wide conﬁdence 
intervals indicate a non-signiﬁcant result. As the conﬁdence 
intervals were extremely wide, it prevented any concrete 
conclusions from being identiﬁed in this analysis. Thus, the 
relationship, if any, between increasing levels of adherence 
and the efﬁcacy of the intervention (as represented by the 
odds ratios) is unclear. Subgroup analyses were repeated, 
separating studies into those with a ﬂexibility component, 
duration of 20 weeks or more, or 2 or fewer sessions per 
week. However, neither these nor the sensitivity analyses 
produced signiﬁcant results.
Discussion
The results of this review indicate that the design of group 
exercise interventions for the prevention of falls may 
inﬂuence adherence to the intervention. An association 
between three intervention level factors and adherence 
was found. First, intervention with a ﬂexibility component 
were associated with lower levels of adherence. Studies 
included in the analysis with a ﬂexibility component 
included a yoga-based intervention, and interventions that 
placed a focus on warm-up and cool-down stretches. The 
analysis also suggests that the longer the duration of the 
intervention, the lower the level of adherence. The duration 
of the interventions ranged from 5 to 52 weeks. Longer 
interventions may bore or overwhelm participants. Previous 
patient-level data suggest a lack of motivation is a barrier to 
group exercise interventions for the prevention of falls, and 
that activity in regular bouts of moderate duration facilitates 
adherence (Bunn et al 2008, de Groot and Fagerstrom 
2011). Similarly, a review identiﬁed that compliance to 
pharmacological interventions decreased as the duration 
and complexity increased (McDonald et al 2002). These 
ﬁndings highlight the importance of simplifying exercise 
prescription to enhance adherence to exercise.
The association between two or fewer sessions per week 
and lower levels of adherence may seem counterintuitive. 
However, with only one session per week, participants may 
doubt the efﬁcacy of the program. This concept is outlined in 
the Health Belief Model (Janz and Becker 1984), where the 
perceived efﬁcacy of the intervention affects participants’ 
perceived beneﬁts of, and thus compliance with, the 
intervention. Second, more frequent contacts per week 
may facilitate increased socialising between participants, 
thus increasing beneﬁts of engaging in the program that 
are unrelated to fall prevention. Third, selection bias may 
have inﬂuenced the result. Studies that advertise more 
intensive programs are more likely to recruit people who 
are interested and familiar with exercise. This may result 
in a higher level of adherence being associated with more 
frequent sessions per week (Russell et al 2009).
Other factors analysed were deemed as non-signiﬁcant. 
However, this may be explained by the limited number of 
papers included in the meta-regression. The same method 
utilising a greater number of data sets would be likely to 
yield more conclusive results. Further research in this area 
is recommended to ascertain more precisely the effect of 
other intervention-level factors on adherence.
Our analysis suggests attendance at group exercise 
programs for the prevention of falls is about 74% of the 
total number of sessions. Nyman and Victor (2012) reported 
similar ﬁgures: adherence rates for class-based exercise 
were initially 83%, but dropped to 76% over 24 months. 
Our ﬁgure of 74% is higher than has previously been 
reported for compliance to home exercise programs for 
falls prevention, but is still submaximal (Simek et al 2012). 
Attention must be placed on addressing the intervention-
level and patient-level determinants of compliance to 
facilitate maximum attendance. Also, practitioners will 
need to consider this ﬁgure of expected adherence when 
designing an intervention, and compromise between the 
amount of exercise likely to result in gains in physical 
functioning with the estimated degree of adherence. It is 
also important to note that this ﬁgure must be viewed with 
some caution due to the large amounts of heterogeneity still 
observed after subgroup analyses.
The relationship between adherence and falls prevention 
efﬁcacy was explored. There was no signiﬁcant association 
between adherence and the efﬁcacy of the intervention. 
This is counter to the impressions of the researchers, as 
medical literature has outlined the effect of lower rates of 
adherence to pharmacological interventions, and identiﬁed 
that non-compliant patients routinely experience poorer 
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health outcomes (Foody et al 2007, Hawthorne et al 
2008). However, the non-signiﬁcant results and the large 
conﬁdence intervals surrounding the odds ratio are likely to 
be explained by the limited number of papers available for 
analysis. Repeat analysis utilising a larger number of papers 
may have produced a more conclusive result.
This review had some limitations. One article could not 
be obtained in full text, despite all reasonable efforts, eg, 
interlibrary loan. The search was limited to randomised 
trials because intervention efﬁcacy was measured as a 
component of the review. The search thus yielded fewer 
paper for analysis. Including quasi-randomised and 
observational studies may have altered our analysis of 
effects of factors on adherence.
The primary difﬁculty encountered during this review was 
the interpretation of adherence data, which was reported 
poorly. It is recommended that authors make reporting 
adherence data commonplace, and establish a consistent, 
easy to understand measure for recording, eg, consistently 
providing the mean percentage of sessions attended 
including and excluding drop-outs.
To obtain dichotomous data for analysis, the percentage 
of participants who achieved the goal number of sessions 
(in most cases, 100% of sessions) was utilised. This would 
enable the identiﬁcation of the percentage of participants 
who adhered, and those who did not. However this ﬁgure 
presents limitations. For example, if a participant attended 
9 out of a possible 10 sessions, they would be classed as non-
compliant. The reality in the community setting is a wide 
spectrum of adherence to exercise. Had more consistent 
and detailed adherence data been stated in the included 
studies, a more precise representation of adherence in the 
community setting may have been achieved.
During the synthesis of the data, it was discovered that the 
session-based data that were extracted, namely the mean 
percentage of sessions attended, were not suitable for 
analysis. In order to maximise the amount of data available 
for analysis, the extracted data were modiﬁed to represent 
dichotomous data, eg, if the mean percentage of adherence 
was 68% among 100 participants, then 68 participants were 
classed as adherent. This modiﬁcation presents a limitation 
in this research.
In order for sensitivity analysis to be conducted, 10 datasets 
were removed from analysis, as they did not provide an 
additional measure of adherence (excluding drop outs). 
This may have contributed to some discrepancies in the 
data. For example, the odds ratio (0.54) for the presence 
of a ﬂexibility component in the intervention became non-
signiﬁcant (95% CI 0.23 to 1.31) during sensitivity analysis. 
This highlights the need for further research to conﬁrm the 
effect of factors on adherence.
The results of this review suggest that the way in which 
group exercise interventions are designed and delivered 
inﬂuences adherence rates. Several program-related factors 
that affect adherence to exercise were identiﬁed. In a group 
exercise setting, the inclusion of ﬂexibility-based exercise 
may require further consideration. It is recommended 
that, should a ﬂexibility component be chosen, steps 
be taken to ensure the comfort of participants, and that 
adequate supervision is available if exercises are likely 
to be difﬁcult. The interaction between an increase in 
duration and frequency of exercise, and the reduction in 
adherence, poses some potential difﬁculties in the clinical 
setting. For physiological changes to occur, exercise on a 
regular basis is vital (Sims et al 2006). Thus, a sustained 
exercise regimen over the long term would theoretically 
present the most beneﬁts. However, the results of this 
review indicate that as the duration of group exercise 
interventions increase, adherence decreases, limiting 
the beneﬁts of exercise. Achieving the balance between 
encouraging frequent, long-term group exercise for the 
prevention of falls, and facilitating optimum adherence is 
likely to be difﬁcult. Nevertheless, health care professionals 
must be aware of this interaction, and adjust group exercise 
regimens accordingly. Similarly, the presence of this 
relationship should be considered by policy makers when 
investigating viable interventions to ﬁnance. Additional 
research is recommended to further ascertain the inﬂuence 
of intervention-level factors on adherence to group exercise 
interventions for falls prevention.
Though this analysis did not demonstrate a relationship 
between adherence and the falls prevention efﬁcacy of 
an intervention for community-dwelling older adults, 
additional research is encouraged to further explore this 
area. One might wonder whether exercise programs are 
effective at all if increasing adherence is not related to 
increasing program efﬁcacy. However, it may be that people 
who respond less to exercise are the ones more likely to 
adhere for longer. Conversely, others may take the principles 
learnt during group exercise, and continue independently, 
classing them as non-adherent but still achieving the desired 
effect of the program. Finally, there is a need for authors to 
ensure that the reporting of adherence data is consistent, 
easy to understand, and transparent. These changes would 
enhance the quality of the evidence base for group exercise 
interventions, and facilitate better knowledge to guide 
public policy.
This review focussed on investigating the factors that affect 
adherence to group exercise interventions for older adults 
for the prevention of falls. It was found that a relationship 
may be present between a ﬂexibility component in exercise, 
increased intervention duration, decreased frequency 
of sessions per week, and lower levels of compliance. 
There was an absence of evidence to link adherence to 
the intervention with falls prevention efﬁcacy. This has 
numerous consequences for future research as well as 
for fall prevention programs. A focus must be placed on 
ensuring people are likely to carry through an intervention 
as part of implementation. Authors are urged to place 
emphasis on adherence measurements, and record them 
consistently and appropriately. In this way, research in this 
area can effectively guide policymakers, and health beneﬁts 
amongst older adults can be improved. Q
Footnote: aStataCorp 2012. www.stata.com
eAddenda: Appendix 1 and 2 available at jop.physiotherapy.
asn.au
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